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ABSTRACT 
                In this thesis, a literature review was conducted in order to analyze the numerous 
sources that investigated the effects memory games may have on participants. Each study 
covered different scopes and methods in the field of cognitive improvement, which gave way to 
a variety of results used to create a comprehensive literature review. The experiments included in 
the literature review gathered evidence to find the effect that “brain” games had on memory and 
cognitive skills. An explanation and analysis were made on the brain’s deterioration as it ages 
and the varying amounts of plasticity it contains. The overall perspective gained from the 
literature review allowed for a better understanding of the results of the surveys conducted for 
this thesis. The distinctive ways to encourage and improve brain health were researched, and a 
particular focus was placed on memory games regarding brain health factors. Overall, the 
benefits identified covered an increase in working memory, skills, and processing speed. 
However, there was an indication that the improvements were only for the tasks at hand. When 
research was conducted on transferable activities, there was little to no proof of the 
transferability of measured improvements. During the research portion of the thesis, a survey 
was conducted that involved 90 participants from the age of 60 and older on their perception of 
brain games. The results of the 9-question survey showed statistically significant correlations 
between the amount of times individuals had played memory games and their perception of both 
the simplicity and effectiveness of these games. Participants who had played games more 
frequently viewed the games as both more effective and simpler. Similarly, participants with 
more education perceived the games as being simpler. The male participants in this study were 
found to play memory games more frequently than the women. Overall, the correlations drawn 
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from the results of the survey promote the enriched discussion on the subject of memory games 
and cognitive improvement.  
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INTRODUCTION 
In today’s society, there is a growing market for products that promise to combat aging, 
keeping both the mind and body youthful. Within this market, an onslaught of products focusing 
on cognitive rejuvenation and improvement have emerged, many of which are online products 
that claim to enhance brain health through scientifically proven processes. Assessing the validity 
of these claims is an important but complicated process for the consumer, but being aware of the 
facts is a literal game changer. Due to increased demand for products that offer cognitive 
improvement there is a growing necessity to assess the effectiveness of these games. A 
recognizable correlation exists between the growing number of computer based memory games 
and the increasing number of people that play them. Our generation has developed into a 
technologically dependent society. People turn to electronics in order to get information as well 
as recently, to play games that claim to improve brain health. Understanding both the perception 
potential users may have of these products and the evidence provided by recent studies will 
allow for a holistic analysis of the effectiveness of these brain games. Baby boomers and senior 
citizens have had to adjust to a world that is drastically different from the one that they grew up 
in. The perception that these groups have about the technological method of brain health is 
extremely significant, especially since the older one becomes, the more essential it is to take care 
of the aging brain. In the next 20 years, older adults will account for about 25% of the United 
States population (U.S. Census Bureau, 2011). The cognitive care and capabilities of this age 
group is important when considering how large of a percentage this population group will be in 
the near future. Cost effective protective procedures will be an effective method for ensuring 
quality of life and independence.  
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The workings of the human brain have always been shrouded in mystery, but as 
technology progresses, the capacity of knowledge accumulated also improves. Fascinations with 
aging have spurred extensive research into the cognitive aging process. These studies have 
demonstrated the effects aging has on the human brain. As the individual ages, brain volume 
decreases predominantly in the frontoparietal portion of the dorsal processing stream of the brain. 
Processing speed also begins to slow down. There is a negative correlation with the volume of 
the visual association area of the brain and the variability in processing speed for high to low 
feature load conditions (Müller-Oehring, Schulte, Rohlfing, Pfefferbaum, & Sullivan, 2013). 
These changes have a progressive impact on the individual’s cognitive function. As the brain 
begins to age, there is a normal progression of cell growth and myelination and a standard 
regression of neuronal processes such as cell death and atrophy (Franke & Gaser, 2012). The 
brain has patterns that reveal why cognitive capacity degenerates over time. When a healthy 
brain undergoes its first years of life, grey matter volume rises only to be replaced by white 
matter. This will increase until around the age of twenty (Franke & Gaser, 2012). At this point 
the production of white matter comes to a standstill. This normal grey matter decay reveals a 
greater understanding of neurodegeneration. Due to the extensive research done on brain aging it 
is now recognized that maintaining brain health when one is younger is essential to preserve 
cognitive ability during the aging process. Research has supported the idea that an individual’s 
IQ level can influence cerebral white matter hyperintensitites. Lack of care and low quality of 
education can negatively impact future cognitive aging success, while contributing to an 
increasing level of brain damage while aging (Valdés Hernández Mdel et al., 2013). 
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  The current generation has been raised using computers and cellular phones. This has 
raised the question of whether the current dependence on technology is beneficial for our overall 
brain health and stimulation. Research in the field of brain health has suggested vital evidence 
pointing towards the importance of improving brain wellness. Mutual relationships between 
positive improvement in brain health and other lifestyle choices demonstrate an important 
connection. Studies have indicated that a balance between cognitive training and physical 
exercise will result in cognitive improvement. Specifically, physical activity has been highly 
regarded in supplying the brain with the essential levels of blood and oxygen necessary in order 
to protect it from cognitive decline. Additionally, Exercise is able to generate neuroplasticity and 
preserve neuro-cognitive elements (Hötting & Röder, 2013), signifying the importance of a 
healthy lifestyle and cognitive exercise. Studies have suggested that cardiorespiratory fitness can 
have an immense impact on the brain. Fitness has been related to enhanced cognitive functioning, 
increased neural vascularization, high levels of N-acetylasparate, and a rise in the hippocampal 
volume (Douw, Nieboer, Dijik, Stam, & Twisk, 2014). The hippocampus is the portion within 
the brain that forms, stores, and organizes memories. There have been many studies on the 
benefits exercise has on the hippocampus. After aerobic exercise was preformed over the course 
of a 1-year time period, the left hippocampus increased in size by 2.12 percent, and the right by 
1.97 percent (Erickson et al., 2010). The control group that only performed stretching exercise 
routines indicated a decline of the hippocampus of 1.40 percent on the left side, and 1.43 percent 
on the right side (Erickson et al., 2010). The key to unlocking brain health is understanding the 
importance of an overall healthy lifestyle. Researchers encourage an array of healthy stylistic 
choices conducted in a consistent routine.  
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Physical exercise is not the only approach to keeping ones cognitive functions vibrant 
and healthy. Socialization is a form of mental exercising, and has been proven to improve 
working memory and other cognitive processes such as inhibition, and speed of processing. A 
study by Ybarra et al. (2008) proved that the experimental group out-performed the control 
group in these areas. The results also indicated that even short-term social interactions that lasted 
for about 10 minute were able to enhance the participant’s cognitive performance (Ybarra et al., 
2008). These experiments ascertained that elder and younger participants could mentally exercise 
their minds, and in return promote cognitive functioning (Ybarra et al., 2008).  
In addition to fitness and socialization, meditation has also been proven to improve brain 
health. Through the use of functional magnetic resonance imaging, it has been determine what 
regions of the brain that are triggered by meditation (Lazar et al., 2000). While meditating 
(which includes focus and attention to a specific breathing pattern and repeating specific mantra) 
brain scans pick up an increase in attention and a personal control of the autonomic nervous 
system (Lazar et al. 2000). All of these lifestyle choices have been proven to have an 
advantageous impact on the brain. The evidence of these activities indicates the importance of 
not focusing on one mental stimulating activity alone. Having a connection to technologically 
based games unaccompanied by other activities are called into question by other mentally 
beneficial experiences.     
 With the advances in empirical research and relevant technology of the past century, the 
mysteries of the human brain have begun unfolding. While the apprehension of aging and illness 
is still something that individuals face as a natural reality of life, technologies have emerged that 
attempt to enhance brain health and cognitive function. Advancements today present opportunity 
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when assessing cognitive ability by creating stimulating games designed to target specific areas 
in the brain. With the use of electroencephalography to measure the neural signatures of 
cognition, researchers are able to determine that there was an enhanced attention and working 
memory ability when subjects performed specific memory and multitasking games. It also 
purportedly suggests that the prefrontal cognitive control system of the aging brain possesses 
robust levels of plasticity, and therefore gives one the ability to enhance cognition with games 
targeting these regions (Anguera et al., 2013). Concurrent with studies such as these, there has 
been an influx of products on the market, such as “Lumosity: Brain Game & Brain Training” 
claiming to improve cognitive abilities through games that allegedly incorporate neuroscience 
and cognitive research into their design. Lumosity provides a variety of games that claim to 
improve memory, speed, or problem solving skills (n.d.). The ultimate goal of each memory 
game is to improve proficiency in cognitive and memory skills. Regardless of the effectiveness 
of these games, each individual program generates tasks that challenge the mind with a series of 
tests and training exercises intended for self-affirmation. Stress has been proven to impair 
creativity and problem solving (Creswell, Dutcher, Klein, Harris, & Levine, 2013). Results from 
a study indicated that self-affirmation not only improved problem solving, but also enhanced 
academic achievement in other tasks and protected the mind from chronic stress (Creswell, 
Dutcher, Klein, Harris, & Levine, 2013). Due to the fact that technology has improved 
significantly in the past decade, opportunities are now available for people to avoid brain 
deterioration, improve brain plasticity, and encourage brain health. Taking the time to examine 
all the possible options to keep the mind active and healthy is very important. It is 
understandable that with the new advances in technology along with its simplistic and usually 
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enjoyable format, one might turn to computer games as a sole method of brain care. It has 
become increasingly important to examine all the studies that investigate the impact computer 
based memory games may or may not have on the brain.     
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METHOD 
 In order to fully understand the perception about computer based memory games, it is 
important to be familiar with the literature that investigates the effectiveness of memory 
computer games on cognitive improvement. The method used in this thesis included conducting 
a thorough literature review followed by a survey. The literature review included studies that 
investigated the effects of memory games on different participants of diverse age group with a 
large range of cognitive abilities. Following that, a survey was used to investigate older adults’ 
views of those games. There were 90 male and female participants ranging from approximately 
60 to 90 years of age. There were originally 115 participants in this study. However, 25 of the 
surveys had to be discarded for various reasons such as incompletion and participant error while 
filling out the survey. The participants used in the study were individuals over the age of 60, who 
were sampled from the LIFE@UCF group on the University of Central Florida Campus. The 
survey consisted of 7 questions. The questions gathered demographic information as well as 
information on the respondents’ experience and perceptions of computer based memory games. 
It is important to note that these questions specifically asked for the participant’s “perception” of 
each of the various factors. While the literature review sought to compile the prevailing findings 
on the effectiveness of brain games, the survey portion of this thesis was designed to assess the 
perception that the elderly have on various aspects of these games.  
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LITERATURE REVIEW    
When researching the effectiveness of brain games, a multitude of studies and data must 
be considered. This is particularly important when analyzing the diverse evidence presented in 
each study, due to the varied style and approach, measurement techniques, methods, and 
participants used the experiments. However, outcomes regarding the effects memory games have 
on the brain remain controversial due to the conflicting results of many studies. The results of the 
literature review conducted are described below.  
Studies that support the use of brain games suggest that improving quality of life, 
increasing children’s aptitude in school, and being able to expand memory and attention can in 
fact be accomplished through scientifically designed games. One such example is the study 
conducted by Smith et al. (2009) which had the objective of testing the efficacy of brain 
computer training programs for older adults by comparing trained and untrained participants on 
measures of memory, attention, and participant-reported outcomes. This was a double-blind trial 
that had 2 participant groups, experimental and control. The participants in the experimental 
group used the computer program for 1 hour per day, 5 days a week, for 8 weeks, for a total of 
40 hours of usage (Smith et al., 2009). The test were used to assess participants’ 
neuropsychological status included auditory modality, neuropsychological evaluation of 
attention and memory, and reported outcomes from the participants (Smith et al., 2009). Results 
suggested improvements in both memory and attention. All of the measured portions of the 
experiment represented a sufficient increase in these values for individuals outside of the control 
group (Smith et al., 2009). Companies such as Lumosity have made claims that indicate their 
product has improved a participant’s working memory and visual attention. In a study by Hardy, 
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Drescher, and Sarkar (2011) participants used Lumosity for about 29.2 sessions for about 20 
minutes a day for a 5 weeks span of time (Hardy, Drescher, & Sarkar, 2011). The results 
indicated an improvement in the participants working memory, spatial memory, and visual 
attention. There was a reduction in the error of localization and visual stimuli recorded in 
addition to the training transfer of untrained measured cognition (Hardy, Drescher, & Sarkar, 
2011). In a study by Peretz et al. (2011) healthy older adults were used as the participants in a 
double-blind study investigating the benefits of computer games geared towards cognitive 
training versus regular computer games that were not designed for cognitive improvement. Two 
groups were given a computer game over a three-month period of time. One group was given a 
personalized game to improve memory, whereas the second group played a non-personalized 
game (Peretz et al., 2011). The results showed that both groups of participants were able to 
increase their cognitive abilities, indicating the benefit that computer games had. The subjects 
that used the personalized computer game excelled more in visuospatial learning, working 
memory, and in focus attention than the other group (Peretz et al., 2011). Lee et al. (2013) 
constructed a study that used a computer based cognitive training system designed specifically 
for elder subjects. This experiment’s main focus was to improve the quality of life in the senior 
citizens  (Lee et al., 2013). After an 8-week program that involved 24 half hour memory game 
challenges, data suggested improvement in many different cognitive skills (Lee et al., 2013). 
There was amelioration in the scoring of attention, delayed memory, immediate memory, 
visuospational, and constructional abilities. Exit surveys filled out by the participants implied 
that the program was generally commended for its simplistic user-friendly format and overall 
enjoyment (Lee et al., 2013).      
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In addition to the improvement of general cognitive function, research has been published 
to support the efficiency of memory games in remediating specific brain ailments. In a study by 
Kesler, Lacayo, and Jo (2011) 23 cancer survivors aged 7 to19 who underwent radiation, surgery, 
or chemotherapy as a treatment method were the participants of the study. The cognitive 
rehabilitation period was over the course of 8 weeks, which comprised of a 40-session 
curriculum. (Kesler, Lacayo, & Jo 2011). The subject spent 25 to 45 minutes and played about 3 
to 15 Lumosity games during each session (Kesler, Lacayo, & Jo 2011). The results expressed an 
increase in cognitive flexibility, verbal and visual declarative memory scores, processing speed, 
and pre-frontal cortex activation (Kesler, Lacayo, & Jo 2011). These studies point to the 
plasticity of the human brain as evidence for its ability for improvement through different 
training exercises. Computer-aid has been used as a method of cognitive improvement for 
individuals with multiple sclerosis. A study by Plohmann et al. (1998) used computer-aid 
programs on 22 participants with multiple sclerosis for 12 memory game sessions (Plohmann et 
al. 1998).  This disease of the nervous system impairs memory and attention throughout the 
progression of the disease. The results showed an improvement in attention for a 9-week 
evaluation. The patients also reported a decrease in attention related issues they faced on an 
everyday basis (Plohmann et al. 1998). A study similar to this conducted by Solari et al. (2004) 
used 82 multiple sclerosis patients as participants in a randomized, double-blind controlled trial. 
The study was created in order to demonstrate the effectiveness of memory and attention 
computer based games. The only improvement that occurred was in the word list generation test 
provided for the subjects. The participants who used the games in the 16-session 8-week trial 
improved 45 percent over their initial scores (Solari et al. 2004). The overall consensus was an 
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improvement in minor memory tests results. However, no conclusive evidence was discovered to 
support the notion that these games were effective (by Solari et al. 2004).                
  In order to further understand the evidence that supports memory games, it is essential to 
identify the objectives of these memory games. Lumosity’s product includes a series of online 
games and puzzles that allegedly work on several areas within the brain, using different types of 
games for diverse kinds of neurological improvement. As the marketing team of Lumosity stated, 
these games “train” and “exercise” your brain (Lumosity, n.d.). Since the launching of the site in 
2005, Lumosity has become the figurehead in internet-based memory games. In fact, this online 
phenomenon has a subscription of over 35 million people, and has grown 150 percent each year 
since its release (Day, 2013, para 5). The head of communications for Lumosity, Erica Perng 
stated, “Lumosity is based on the science of neuroplasticity, the idea that the brain can change 
and reorganize itself given the right kinds of challenges” (Day, 2013, para 7).  
Since Lumosity’s release, there has been an influx of research conducted on training the 
working memory. During the experiments, the games in Lumosity and their goals are replicated 
and reconstructed to test individuals’ abilities to improve specific kinds of brain function. For 
example, the experiment: “Improving fluid intelligence with training on working memory” 
(2008) was conducted with memory games in order to thoroughly test improvements in 
individual fluid intelligence levels within dynamic systems. The study defines fluid intelligence 
as solving problems with logic and solving new problems that are different from previously 
obtained knowledge stored in the brain (Jaeggi, Buschkuehl, Jonides, & Perrig, 2008). This 
experiment was conducted on 70 young participants, and had the individuals’ sessions range 
from between 8 to 19 pre and post-test sessions, and 4 different training groups (Jaeggi, 
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Buschkuehl, Jonides, & Perrig, 2008). The memory game consisted of two different tests. The 
first was a training test that was comprised of 6 visual blocks and 6 auditory targets in the game. 
The second game was a transfer test, which tested fluid intelligence. The game increased 
difficulty, and required visual analogy. The problems contained a pattern, where one of the 
sequences was missing. The results showed a significant improvement in all the group’s 
performance in working memory tasks. Fluid intelligence levels improved significantly in all 
three groups as well. While the control group also demonstrated improvement, the results were 
inferior to the groups that received training and were expected by the researchers due to the test 
retest principle (Jaeggi, Buschkuehl, Jonides, & Perrig, 2008). The study illustrated that the fluid 
intelligence increase was training-related and not due to the participants own working memory or 
intelligence level. Therefore, this study indicated that the brain games fluid intelligence 
improvement had a transfer effect, and the use of the games improvement was particularly high 
(Jaeggi, Buschkuehl, Jonides, & Perrig, 2008).  
“Enhancing visual attention and working memory with a web-based cognitive training 
program” (2011) was conducted to directly test participants playing Lumosity. The test was 
broken up into different assessments that tested and trained the individuals in categories such as 
visuals, forward and reverse spatial working memory, and spatial working memory (Hardy, 
Drescher, Sarkar, Kellett, & Scanlon, 2011). Each category used actual Lumosity programs in 
order to grasp the functional capabilities of this program. The results pointed to the participants 
improving more substantially than the control group that remained untrained. The Lumosity 
program was able to reduce the non-central visual stimuli and error in localization. The spatial 
working memory also improved performance levels components (Hardy, Drescher, Sarkar, 
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Kellett, & Scanlon, 2011). There was a significant training transfer of the skills acquired in 
Lumosity to the untrained actives that contained evidence of cognitive ability components 
(Hardy, Drescher, Sarkar, Kellett, & Scanlon, 2011). The feedback from the participants resulted 
in positive remarks, and the organization and structure of the website was a major contributing 
factor to motivate participants in retraining (Kesler, Sheau, Koovakkattu, & Allan, 2011). 
Benefits that video games have on multiple age groups is acknowledged in a study by Anguera, 
et al. (2003), which explains the benefits that the video games have on two diverse age groups. 
One group was 60 to 85 years of age versus the group of 20 year olds that remained untrained in 
the specific game being tested (Anguera et al., 2013). The adapted version of “Neuroracer” was 
used in the training exercise over the course of a 6-month study. The results indicated that 
participants surpassed the control group, but more importantly, the experiment was able to 
demonstrate improvement in attention and working memory- two elements that remained 
untrained in the multi-tasking experiment and training simulation. This study gave way to 
findings on the plasticity of the prefrontal cognitive control system that can be detected in an 
aging brain. (Anguera et al., 2013). The videogame was found useful in improving cognition, 
understanding cognitive abilities, and calculating neural mechanisms (Anguera et al., 2013).   
A study conducted by Ball et al. (2002) administered a randomized controlled trial on 
elderly adults in order to assess the long or short-term effect of improving cognitive abilities, and 
the potential relevance these improvements could have to living independently. A sample size of 
2,832 participants was broken up into four groups. Each group focused on either memory 
training, reasoning, or processing speed tests, while the control group that did not receive any 
contact (Ball et al., 2002). The results support the “effectiveness and durability” of the cognitive 
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training in improving targeted cognitive abilities (Ball et al., 2002). The cognitive functions that 
are required for “everyday” life were tested for this particular experiment. The results showed 
significant improvements compared to the baseline results over the course of 2 years. There was 
an 87 percent increase in speed, 74 percent increase in reasoning, and a 26 percent increase in 
memory improvements (Ball et al., 2002). The age bracket of 65 years and older appeared to 
manifest the most improvement while using the brain training online exercise programs. 
However, when the everyday functioning ability of the subjects were tested, the results indicated 
that there were no transfer effects disclosed after the 2 years mark. Shu-Chen et al. (2008) in a 
study of transfer task actively attempted to determine if participants improved their memory for 
the specific task at hand, or if an overall transfer of cognitive abilities in everyday life occurred. 
This study observed examples of transfer task activities. However, the trial indicated that the 
positive shared tasks in the study and the dual n-back did not transfer to any of the complex tasks 
that were screened. It was determined that more studies need to be conducted on dual n-back 
results (Shu-Chen et al., 2008).    
 As these studies gain traction, researchers attempt to replicate several of them to see if 
statistically significant improvements in fluid intelligence can occur. In a recent study titled: “No 
evidence of Intelligence Improvement After Working Memory Training: A Randomized, 
Placebo-controlled Study” (2013), a new light was shed on previous results recorded on 
alternative experiments with very similar scenarios. This trial recognized the past findings of 
others that have tested memory games, and decided to reexamine their positive improvement of 
intellectual scores. This experiment made sure to create a more rigorous and intense training 
regiment than the previous experiments they based off. 75 subjects completed 20 sessions of 
 15 
adaptive dual n-back programs, which means they were studying the working memory of this 
training group (Redick et al., 2013).  The participants were also required to take a pre-test, mid-
test, and post-test that measured their multitasking capability, working memory, fluid 
intelligence, perceptual speed, and crystallized intelligence through out the entire experiment 
(Redick et al., 2013). After the completion of the experiment there was an improvement on the 
dual n-back visual tests. However, there was no positive transfer of the cognitive ability tests. 
Therefore, there was a lack of evidence to support that fluid intelligence had improved after the 
completion of the experiment (Redick et al., 2013).  This study was designed specifically to 
combat the evidence of a positive improvement of intellectual scores after the use of memory 
games. Researchers argued that the studies that are used to support memory games have 
limitations in the designs and procedures of the tests. For example, the inconsistent transfers in 
the same tasks (but not all of them within the studies), a deficiency in theoretical foundation 
when attaining a mechanism accountable for the observed transfer, and the weak design of the 
experiment that was not conclusive enough to provide statistically significant results (Redick et 
al., 2013). Owen et al. (2010) conducted a study that is characteristic of the evidence ascertained 
against the effectiveness of brain games on cognitive abilities. This study indicated that there 
was an improvement in the tasks at hand, but the “benchmark” (Owen et al., 2010) cognitive 
tests had no significant improvement. In a six-week study with 1,1430 adults, participants were 
allocated to three groups that were trained in several tasks. One group focused on reasoning, 
while the second group delt with short-term memory, mathematics, visuospatial skills, and 
attention training. The third group acted as the control answering a questionnaire (Owen et al., 
2010). The results of this study indicated that every participant trained with cognitive tasks 
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improved their ability to complete the specific, but their cognitive function remained the same as 
the control group. The memory games only improved ability in the task, which appears as an 
improvement in the individual’s intelligence level. Researchers have conducted experiments that 
prove the lack of evidence found of transfer effects to untrained tasks, regardless if the tasks 
were cognitively closely related (Owen et al., 2010). Thompson et al. (2013), conducted a study 
in order to better understand fluid intelligence, and its ability to improve or remain unchanged 
after youth. The study consisted one group given 20 sessions with dual n-back training programs 
on working memory, and a separate group given 20 sessions of attentional programs for a 6-
month period of time (Thompson et al., 2013). The pre and post measurements were on 
standardized intelligence, processing speed, reading abilities, and fluid intelligence. When both 
groups’ results were examined, there was an improvement on the tasks that were specifically 
trained. However, when the groups were compared to a control group of untrained participants, 
there was no evidence that represented a transfer of improvement on the skills that were not 
trained (Thompson et al., 2013). Therefore, this study was unable to support that training 
adaptive working memory in younger adults improves working memory capacity in the untrained 
skills, cognitive abilities, or fluid intelligence (Thompson et al., 2013). The results of this study 
stand as a contradiction of the results found in other studies that claim their studies indicate a 
transfer effect.         
 Cost, labor, and time effective methods of cognitive enhancement have become part of 
today’s educational approach. Studies have suggested the in person education and computer 
based education are equivalent to one another in terms of benefits. In “Learning mnemonics: A 
preliminary evaluation of a computer-aided instruction package for the elderly” 62 elderly 
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participants, that were on average 71 years of age were trained using a Computer-Aide 
Instruction program only online. A group of 218 elderly subjects were educated in a standard 
classroom environment. The participants partook in memory training exercises designed in a 
mnemonic method. The results of the two groups had small differences between them. Therefore, 
both methods appeared to have had similar effects on the subjects. Computer-aid programs may 
be the quick and less laborious method of educating (Finkel & Yesavage, 1989). In a study by 
Ijsselsteijn, Nap, Kort, and Poels (2007), self-efficacy had major benefits when using computer 
games for elderly users. There are therapeutic consequences, increased computer literacy, and 
self-efficacy improvements in relation to general technology. The stimulating brain games, and 
the accomplishments that occur will generate a significantly large self-esteem boost- an 
invaluable causation for senior citizens from computer-aid games. This is especially true, when a 
lack of self-efficacy has been linked to computer anxiety for elderly users (Ijsselsteijn, Nap, Kort, 
& Poels 2007).     
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SURVEY PROCEDURE 
 The opportunity to contribute to an undergraduate thesis was announced to a large group 
of potential participants, giving each of them the opportunity to volunteer their time to fill out the 
one page questionnaire (see appendix). The announcement made consisted of instructions, the 
general format of the survey, and the portion that required their perception about memory games. 
The first three questions were demographic including the age of the participant, gender, and 
highest level of education starting from first grade. The next two questions asked the participant 
if they have ever played a memory game, and how frequently they played them. The answers 
ranged from everyday to never played before. The next two questions involved a ranking scale 
from 1 to 5 that gave the participants the ability to provide their opinion about memory games. 
The questions asked about their perception of the game’s complexity, and the effectiveness in 
improving memory. The last two questions on the survey allowed participants to voice any 
personal opinion they have about memory games. They could choose to explain why they quit 
any specific game they played in the past. Additionally, they could share any news or 
information about computer based memory games.   
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RESULTS  
DESCRIPTIVES 
The results were input into frequency tables. The table indicates that a total of 90 
participants were surveyed. Thirty-six of the participants were male, which accounted for 40 
percent of the subjects, and 54 were female, which accounted for 60 percent of the total. Out of 
the 90 total responses, 52 individuals indicated that they had played memory games, which 
account of 57.8 percent. Thirty-eight individuals reported having never played a computer-based 
game that claims to improve memory, which accounted for 42.2 percent of the participants. 
These results indicate that the survey contained more females then males. It also signified that 
participants who played memory games out numbered those who didn’t. The frequency of 
playing these memory games was ranked according to the number of times that participants 
played (from every day, a few times a week, a few times a month, tried but rarely play anymore, 
and never playing before). The results suggested that 33 participants have never played memory 
games, and 16 played every day. Thirteen individuals play a few times a week, 8 play a few 
times a month, and 20 stated that they rarely play anymore. The crosstab results in provide the 
frequency of playing the game correlated to gender. The results indicated that males played more 
often than females. The mean age of the participants was 73.16 (SD=6.50). The mean number of 
years of education was f 15.56 years (SD=2.78). The mean for perception of game simplicity was 
3.156 (SD=1.04), and for game effectiveness was 3.29 (SD=.97).    
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INFERENTIAL ANALYSES  
In order to assess the results, a bivariate correlation analysis was conducted on the data 
collected from the surveys. The analysis revealed significant correlations in gender, education, 
and frequency of playing, and other factors. The results indicated that gender was correlated with 
the amount of years of education the participants had (r= -0.251, p=0.017), with male 
respondents having more years of education than female respondents. Gender was also correlated 
with how often one played games (r= -0.306, p=0.003) with males playing the games more often 
than females. The number of years of education was correlated with how simple or complex one 
views the games (r=-0.277, p=0.008).  Those with more years of education saw the games as 
simpler. Whether or not one played these games was correlated with how simple or complex one 
viewed them (r=0.218, p=0.039). Players viewed the games as simpler than non-players viewed 
them. How often the games were played also correlated with how simple or complex one views 
the games (r=0.213, p=.043). The more often the game is played, the simpler the player views 
them. How often one played also correlated with how effective the player perceived the game to 
be (r=-0.381, p=.001). The results demonstrated that the more frequently one plays, the more 
effective one views the games.  
A 2 X 2 multivariate analysis of variance was conducted on the data with gender (Male or 
Female) and player (Player or Non-Player) as the between subject variables, and simplicity and 
effectiveness as the dependent variables.  The analysis indicated that there were no main effects, 
but there was a significant overall interaction effect between gender and player (F(1,1)=3.50, 
p=0.04).  Tests of between subjects effects indicated that the interaction effect for simplicity was 
significant (F(1,1)=6.78, p=0.011) whereas the interaction effect for effectiveness was not. A test 
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of simple effects indicated that for simplicity, female respondents who did not play the games 
viewed them as more complex than those who did play (MeanFemPlay=2.83, MeanFemNonPlay=3.79). 
However, male players did not differ from male non-players with their simplicity ratings. 
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DISCUSSION 
 The goal of the literature review was to analyze the sources, and investigate the evidence 
for or against the effectiveness of computer based brain games. However, with a topic of this 
significance, conflicting perspectives within the results will inevitably occur. Computers have 
begun to take over for many activities that were once conducted in-person. Therefore, it is 
understandable that individuals will look to technological products for brain stimulation. The 
memory and cognitive based computer games have captivated a large group of people, and 
created a new craze about the importance of brain health and significance of memory protection. 
Through this, companies have introduced products in hopes to attract users that are interested in 
their mental wellbeing.  
The sources within the literature review illustrated the improvements in memory and 
cognitive skills as a result of memory games played. Studies presented the increased scores 
achieved in each game over a period of time. There was an evident increase in the level of skill 
reached, and a great deal of positive remarks about the enjoyment the games gave the players at 
the end of the trial. The studies highlighted the positive correlation that the games can have on all 
ages and mental capabilities. When games were personalized towards the specific player and 
their capabilities, the outcome indicated a significant improvement in performance. The studies 
tested various skills that are trained in many computer-aid memory games. Loss of memory is a 
pronounced fear that many aging adults are concerned about. As we age other factors also inhibit 
successful aging. Therefore, memory games commonly improve skills such as speed, attention, 
mental flexibility, problem solving, and memory throughout their games. These companies 
remind subscribers of these fears by assessing their improvements in these categories, as well as 
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e-mailing their users about the dangers of loosing these cognitive functions. Studies conducted 
on cognitively impaired participants showed improvements in their results, as well as in the 
functioning of untrained tasks. Participants, especially cancer survivors, showed a continuous 
decline of mental capabilities as they age. Individuals in the study that used programs to train 
and stimulate their minds were able to show an increase in their cognitive abilities and recovery 
rates. According to the studies, the use of participants with rapid decline in all mental aspects 
caused indisputable results.  
However, the mind is a complex organ with many facets that need to be examined from 
different perspectives. Memory cannot only be determined by scores and achievements displayed 
by a result table in a game. Several studies have generated evidence that indicated the brain’s 
ability to improve specific tasks. In other words, the brain has the amazing ability to adapt and 
train in order to complete tasks more efficiently through practice and repetition. There are 
several individual games (with different cognitive objectives) within most products. Regardless 
of playing it several times, each game is designed to appear new and dissimilar from the previous 
session. However, the game’s intention, procedure, and directions stay the same every time. 
After an extensive period of repetition, the brain will be trained in that specific task. These 
studies not only claim that the individual’s score will improve, but also the memory’s capacity. 
However, some studies claim that the improvements are not always transferable to skills 
necessary outside of the game. Additionally, some studies disregarded the improvements as a 
phenomenon associated with brain training. Memory game companies thrive off the idea that 
memory games will help your everyday life, and therefore have attempted to disprove these 
theories.    
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Long before computer based memory games were created, other natural forms of 
cognitive improvement existed. Exercise, socialization, relaxation, and personal contentment are 
all interconnected. Each of the activities is important when performed alone in stimulating the 
brain, but when they stand together it becomes even more beneficial for the brain’s wellbeing. 
Playing memory games may improve your performance, scoring, and even expand your brain’s 
plasticity. Evidence has suggested each individual activity listed creates their own specific 
benefit to the brain. Exercise has been linked to an increase in the hippocampal volume, and has 
even been tied to evidence of memory improvements. These activities are not only free, but can 
also be performed at any age. Many studies have discovered a negative reaction that older 
individuals have towards computers and electronics. A significant increase of stress was detected, 
which could lead to undesirable effects on participants of the games.      
A survey was conducted on a group of elderly participants in order to grasp a general 
perception that this age group has in relation to memory games. All the research has emphasized 
the importance of brain protection during aging. It is crucial to stimulate the mind from a young 
age, but preservation through stimulation is vital in the aging years. By choosing this specific age 
group it was the intention of this study to understand their opinion of brain games. Education, 
age, and gender were important factors in correlating the results. The results of the study 
indicated that males in the study had more years of education than the female participants. This 
finding also led to the frequency that each gender played the game. Males generally played 
memory games more frequently than the female subjects. This finding may connect the amount 
of education to the importance the males put into their cognitive care and upkeep. Further 
research would need to be conducted in order to reinforce that connection. Education also 
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indicated a correlation of the subject’s perception of the game’s simplicity. The results implied 
that the more education that was obtained correlated to the game being perceived as simpler. 
This statistically significant correlation may indicate that individuals with more education may 
have an easier time playing the games. The educated subjects may view the game as more 
accessible and possibly user-friendly. However, this correlation does not assure that individuals 
with more education are benefiting more from these games or scoring high results, in comparison 
to individuals with less education. Extensive research on this correlation, using different methods 
would be necessary to determine this kind of connection. Other findings demonstrated that those 
who have played memory games in the past saw them as simpler. This could indicate a 
correlation to an individual’s apprehension or anxiety when using the computer. This 
demonstrates that people who have never played before assume that it is too complex to grasp, 
and therefore an unappealing method of brain stimulation. These findings are similar to the 
results of how effective the player views the game. Evidence suggested that the more frequently 
the game is played, the more effective the results are. This could lead to the idea of self-efficacy, 
and self-esteem caused by the positive assurance of their improvement. This provides 
encouragement and makes revisits from the player more likely.  
The correlations and connections made in the discussion are all speculative. In   
order to generate a more definitive connection about the subjects, it would be imperative to have 
a larger group of subjects in future studies. It is also vital to reiterate and further explain the 
subjects used in this study. LIFE@UCF is a program designed for continuous education through 
aging. The members are highly dedicated to expanding their minds, and increasing their 
knowledge. The members are typically independent and motivated individuals. The LIFE@UCF 
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group could cause a biased outcome. This is especially true when comparing the subjects who 
live in nursing homes versus independent elders who are not motivated in their continuous 
education.  
To conclude, while the effects of memory games on cognitive improvement will continue 
to be researched and debated, it is clear that simply playing brain games alters individuals’ 
perceptions of the games’ effectiveness and simplicity. The positive correlations identified in this 
thesis could point towards an increase in individuals’ self-efficacy, or one’s confidence in their 
own abilities. Self-efficacy and overall self-confidence are vital factors that contribute to brain 
health. Maintaining the wellbeing of one’s brain should not only lie with memory and cognitive 
games that improve skill, but also in multiple brain stimulating activities that have the capacity to 
improve one’s overall mental health. The substantial cost increase concerning medical care and 
lifestyle changes for an aging individual makes online memory games a cost effective option for 
brain health. Along with the potential direct benefits to cognitive function, brain games increase 
self-esteem, reduce stress, and perhaps most importantly, promote interest in caring about brain 
health. 
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APPENDIX: 
Survey 
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APPENDIX 
Please answer the following questions by either filling in an answer or circling the correct one: 
 
1. What year were you born?  _____________ 
 
2. What is your gender?  Male   or   Female 
(Circle one) 
 
3. How many years of education have you had? _____________ 
(Start counting from first grade) 
 
4. Have you ever played a computer game that claims to improve memory or cognition?  
(Circle one)     Yes    or    No 
 
5. How often do you play? 
 
a) Every day 
b) A few times a week 
c) A few times a month 
d) I tried them, but I rarely play anymore  
e) I’ve never played them 
 
6. On a scale of 1-5 (where 1 is Simple and 5 is Complex) how would you rate these 
programs in terms of simplicity? 
 
________________:________________:________________:________________:_____
___________: 
             1  2  3  4  5 
        Simple               Complex 
 
 
7. On a scale of 1-5 (where 1 is Not at All Effective and 5 is Very Effective) how well do 
you think these programs work to improve memory? 
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________________:________________:________________:________________:_____
___________: 
             1  2  3  4  5 
Not at All Effective           Very Effective 
 
 
8. If you’ve tried these games and quit, please tell us why you quit. 
 
 
9. If there is anything else you want to share with us about these games, please do it right 
here: 
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